Antimutagens in gaiyou (Artemisia argyi levl. et vant.).
Antimutagens from gaiyou (Artemisia argyi Levl. et Vant., Compositae) were examined. The methanol extract prepared from aerial parts of this plant strongly reduced the mutagenicity of 3-amino-1-methyl-5H-pyrido[4,3-b]indole (Trp-P-2), when Salmonella typhimurium TA98 was used in the presence of the rat liver microsomal fraction. The antimutagens were purified chromatographically while monitoring the antimutagenic activity against Trp-P-2 with a modified Ames test employing a plate method. This purification resulted in the isolation of four strong antimutagens, 5,7-dihydroxy-6,3',4'-trimethoxyflavone (eupatilin), 5, 7,4'-trihydroxy-6,3'-dimethoxyflavone (jaceosidin), 5,7, 4'-trihydroxyflavone (apigenin) and 5,7, 4'-trihydroxy-3'-methoxyflavone (chrysoeriol) from the methanol extract. These antimutagenic flavones exhibited strong antimutagenic activity against not only Trp-P-2 but also against other heterocyclic amines, such as 3-amino-1,4-dimethyl-5H-pyrido[4, 3-b]indole (Trp-P-1), 2-amino-3-methylimidazo[4,5-f]quinoline (IQ), 2-amino-3,4-dimethylimidazo[4,5-f]quinoline (MeIQ), 2-amino-3, 8-dimethylimidazo[4,5-f]quinoxaline (MeIQx) and 2-amino-3-methyl-9H-pyrido[2,3-b]indole (MeA(alpha)C) in S. typhimurium TA98. In contrast, they did not exhibit antimutagenic activity against benzo[a]pyrene (B[a]P), 4-nitroquinoline-1-oxide (4-NQO), 2-aminofluorene (2-AF), 2-nitrofluorene (2-NF) or furylfuramide (AF-2) in S. typhimurium TA98, or B[a]P, 4-NQO, 2-NF, AF-2, N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) or sodium azide (SA) in Salmonella typhimurium TA100, whereas they decreased the mutagenicity caused by aflatoxin B(1) (AFB(1)) and 2-aminoanthracene (2-AA) in both of these tester strains. Regarding the structure-activity relationship, the tested flavones had distinct differences in the intensities of their antimutagenic activities according to the differences of their substitution patterns. Namely, the intensity of antimutagenic activities against Trp-P-2 decreased in the order of: 5,7,3',4'-tetrasubstituted flavones (IC(50): <0.1 mmol/plate), 5,7,4'-trisubstituted flavones (IC(50): 0.120-0.260 mmol/plate), 5,6,7,3',4'-pentasubstituted flavones (IC(50): 0.440-0. 772 mmol/plate). The four isolated flavones were also studied regarding their antimutagenic mechanisms with preincubation methods of the modified Ames test and emission spectroscopic analysis. The results suggested that all isolated flavones were desmutagens which directly inactivated Trp-P-2 or inhibited its metabolic activation.